Pathological effects of carbadox in pigs with special emphasis on the adrenal.
Weaned pigs, 4-weeks-old, were divided into 6 groups of 13 animals each, which received 0, 25, 50, 100, 150 and 200 ppm (mg per kg) of carbadox medicated feed, respectively. After 5 and 10 weeks of carbadox administration, three and two pigs, respectively, of each group were necropsied. After 5 weeks treatment, gross lesions were seen in pigs receiving 50 ppm or more. The main features were retarded growth, dehydration with dry contents in the intestine, especially in the colon and findings suggestive of pica. The severity of lesions increased with higher dosages. After 10 weeks, the same changes, though much more pronounced, were observed at 100 ppm or higher dosages. After 5 weeks histological changes in the adrenals were found at 50 ppm treatment and upwards. The common feature was a hydropic appearance of the glomerular zone. In the 50 ppm group one out of three and, in the higher dosed groups, all pigs showed these changes. There was a dose-response effect. At 100 ppm or more an enlargement of the glomerular zone was observed, resulting in narrowing of the fascicular layer. The adrenal capsule was slightly thickened and contained cells with PAS-positive granules. After 10 weeks, changes were found at 25 ppm dosage and higher. In the 25 and 50 ppm group half of the pigs had hydropic changes of the glomerular zone. In the higher dosed groups there were also chronic lesions. The outer part of the glomerular zone had become fibrotic. With 150 ppm or more the hydropic changes had extended into the fascicular layer, with development of hyperplastic nodules. This led to disappearance of zonal differentiation. From 100 ppm dosage, many richly granulated PAS-positive cells were present in the thickened capsule, more numerous and more granulated than after 5 weeks treatment. From this study, it can be concluded that carbadox may induce adverse effects on the adrenal in growing pigs at therapeutic (100 to 150 ppm) and feed-additive doses (50 ppm). Even at lower doses (25 ppm), mild lesions were found. The grade of lesions was positively correlated with the duration of exposure to this growth promoter.